The layout and construction of the new laboratory animal breeding centre at the Weizmann Institute of Science are described, and the building costs are given. The functions and general working procedures of gnotobiotic and diagnostic laboratories, as well as of the SPF unit are explained and discussed.
The expansion of biological research in recent years at the Weizmann Institute of Science at Rehovot made it necessary to expand the animal breeding facilities.
A generous grant by the 'Hanadiv' group of Great Britain made it possible to design and erect a new breeding centre that would satisfy the demands of research workers of this institute and perhaps others in Israel for laboratory animals.
The monthly requirements for animals that were foreseen for the next 10 years are given in Table 1 . tlncludes: Chicken and quails, chinese hamsters.
Starting points for the planning of the building were: the breeding centre should only breed animals. Animals under experiment should not be kept there; the existing inbred strains of mice should be maintained in their existing quarters until they could be introduced into the new facilities by caesarian delivery (CD); other mice, rats and hamsters of whatever origin should be introduced by CD only; guinea-pigs and rabbits should be introduced by CD, unless healthy stock was available elsewhere; weaned stock should be kept at the centre until demanded by the laboratories; a diagnostic laboratory to be an integral part of the centre.
Whether all species should be under one roof or housed separately in small pavilions was discussed at length both locally and with colleagues abroad.
The final decision was to have one building only. The main reasons were: peripherial boundaries of one building are more easily guarded than those of several buildings; building costs would be ]ower; the concept of having the animal quarters on a raised floor with service utilities below seemed an additional safeguard against outside pests and vermin, whether mammals, birds or insects; better use could be made of common service facilities.
DESIGN OF THE BUILDING
The centre comprises a 2-storey building (Fig. I) , the upper storey holding the animal facilities and laboratories, the lower one offices, a lecture room, The whole building is actually divided into 4 main parts. 1. A wing for breeding the smaller species, viz: mice, rats and hamsters.
2. A wing for breeding rabbits, guinea-pigs and fowls.
3. The SPF unit. 4. The gnotobiotic and diagnostic laboratories.
)!!~1:11~; 1: These 4 parts are self-contained with a separate entrance into each, and no direct communication between any of them is possible. In addition, both the mice and rabbit wings are sub-divided into clean (blue) and unclean (yellow) areas, with a one-way traffic system controlling the movement of materials. 'Clean' personnel handle the sterile food, bedding and sanitized cages and bottles, and deliver these into the animal rooms on the blue side. 'Unclean' people work either inside the animal rooms or handle dirty equipment on the yellow side. Walls of these parts are actually painted blue or yellow respectively.
The relatively large number of inbred strains of mice to be bred require many small rooms, as not more than 2 strains, each preferably of a different coat colour, should be kept in any room.
ROOMS
Mouse, rat and hamster breeding rooms are all of standard size, 5.3 m long and 2.4 m wide (17.5 X 8.0 ft). Racks for these rooms are waIl-suspended and accommodate 260 mouse cages (31 x 20 x 13 cm high).
Walls are all painted either with an epoxy resin or with 'Fungicheck' (a fungus-static paint produced under British patent). A plastic-covered metal rail 70 em above floor level is fitted along all walls in the corridors and cleaning areas (Fig. 4) . This rail protects the walls from impact of wheeled traffic.
In the animal rooms the walls are painted white to give more brightness. 
FLOORS
In all animal quarters there are terazzo floors, with fibreglass strips substituting the commonly used metal ones between the panels.
Floors in the clean corridors and inside the small animal rooms have no drainage gulley traps.
Cleaning is done daily with a squeegee. Floors in the refuse corridors, in the rabbit rooms and in the central cleaning areas are sloped towards gulley traps 15 cm wide and of the bayonet-type.
Each floor trap holds a suspended stainless-steel basket to collect bulky dirt. All floors are coved near the walls to facilitate cleaning.
CAGES
All mice, rats and hamsters are to be kept in polypropylene plastic cages of 3 sizes (Plasson, Maagan Michael, Israel).
Rabbits, both in the breeding and stock-holding rooms will be maintained in light-weight cages with a semiautomatic droppings-collecting installation under each row.
LIGHT
All animal rooms are windowless. Artificial light switches 011 and off automatically on predetermined cycles. Corridors have roof windows which bring some sky-light into the building and serve as emergency air inlets should the central air-conditioning system break down for more than 12 hours.
All the electric installations are recessed into the walls, Lighting fixtures and electrical outlets are watertight to allow for hosing down of walls.
AIR PRESSURE
A positive pressure gradient is maintained inside the building. The clean area has a higher pressure (0.3 inch, 8 mm, water column) than the refuse corridors (0.1 inch, 3 mm, water column). Air pressures inside the building are higher than that of the outside atmosphere. These measures minimise possible cross-contamination between rooms and prevent unfiltered atmospheric air from entering the building. Four 3-doored airlocks are sited where the pressure differentials change.
AIR-CONDITIONING
All animal quarters are fully air-conditioned with no recirculation of air. The used air is discharged at roof-top level at a high velocity of 2 000 ftlmin (10.16 m/s). There are 12 air changes per hour in each room.
Filtered air is supplied into the animal rooms through ceiling diffusers and extracted through a single exhaust at the refuse-corridor end of the animal room. This opening is provided with a volume control register and also protected by a dismountable aluminium-framed screen, mainly to catch animal air.
For mice and rats the temperature maintained throughout the year is 24.5 ± 1.0°C, and it is intended to maintain rabbit and guinea-pig rooms at 21°C. Relative humidity is kept at 55 ± 10 per cent. During 17 months of performance these values have been kept very constant.
Both clean and refuse corridors have their own air supply. Air from the clean corridors flows into the animal rooms through adjustable gravity dampers located above the door (Fig. 4) . Air from the refuse corridors is extracted through exhaust grilles in the ceiling.
The control systems used throughout the building are pneumatic and all animal areas are of the constant-volume type, being maintained by staticpressure-operated dampers and controlled by volume-pressure measurements which are taken on both sides of perforated plates inside the supply ducts. The duct and control arrangements have the very important advantage that they can be serviced from the basement, thus service personnel need not enter the animal floor.
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WORKING PROCEDURES
No cleaning is carried out in the anima] rooms. Once or twice a week animals on bedding are transferred from soiled to clean cages. Soiled bedding is collected in plastic bags in the washing area and cages are mechanically cleaned by tunnel-type washing machines.
Bott]es are changed twice a week and no filling of bottles is allowed inside the animal rooms. Bottles are treated in a bottle washing machine, stoppers and drinking tubes boiled for 5 min in a stainless-steel sink provided with a sparge pipe that brings live steam into the water.
Food and wood shavings used for bedding are autoclaved and transported mechanically into 10 silos situated above the clean assembling areas.
Special exit locks facilitate the dispatch of stock animals to the laboratories or the introduction of materia] under sanitary precautions. An ultra-violet light is put on whenever the outside door has been opened and every 15 min an electric dispenser sprays a fine insecticidal aerosol. The lock of the outside door is controlled from inside.
Since February] 967, when the building was brought into use, neither flies, mosquitoes, cockroaches nor wild rodents have been seen inside the animal quarters; quite an achievement in a Middle East country.
COMMON ROOM
The problem of providing rest and eating facilities for the personnel has been carefully considered and a unique solution has been evolved. A common room for coffee breaks and lunch has been provided on the lower floor and is so designed that all personnel can assemble in this room but the divisions of personnel into four groups-clean and unclean, mouse and rabbit-is maintained. All are served from a common buffet but no direct contact between the different groups is possible. This arrangement saves a lot of time that otherwise would have to be spent in washing and changing clothes and shoes twice or more times a day. On both sides of the common room there are nicely landscaped open-air patios which add a lot to the leisure of the working people during their breaks.
GNOTOBIOTIC LABORATORY This is the starting point of all breeding activities and is designed to hold 12 Trexler-type plastic and 2 surgical stainless-steel isolators. So far 8 inbred strains of mice have been introduced, via the gnotobiotic stage into the SPF unit.
A detailed description of the procedures employed in this programme is being prepared.
SPF UNIT
About 300 m 2 of the building comprise the specified-pathogen-free (SPF) breeding unit, holding 7 breeding rooms and a central wflshing area where a medium-sized tunnel-type washing machine (Dawson Bros. Ltd, Ventnor Works, Gomersal, Leeds, England) is used to clean both bottles and cages.
The water supply to this unit is chlorinated (10 ppm), but drinking bottles for the animals are filled with cooled water from the hot-water system after having been acidified to pH 2.5.
The SPF unit serves as the breeder supply centre for the production units which make up the main part of the animal floor.
Entrance for personnel into the SPF unit is via the usual 4-door systementrance-undress-shower-dress-exit lobby. No intricate interlocking devices have been installed, reliance being placed on the discipline of the personnel. This confidence has so far proved to be fully justified. Materials, food and bedding are transferred into the SPF area through 2 double-ended door autoclaves (Fig. 5) . One is provided with a temperaturechoice installation to sterilize food, the other is a combined steam-ethylene oxide gas sterilizer.
There is also a stainless-steel dip tank in this dividing wall.
